ABSTRACT A cohort of 537 workers employed for less than one year between 1900 and 1964 in the Geneva perfumery industry was followed up from entry to the end of 1983. During the period of study, 251 workers died and 41 (8%) were lost to follow up. The standardised mortality ratio (SMR) was significantly above 100 for all causes (SMR = 120), all cancers (SMR = 127), lung cancer (SMR = 186), and violent death (SMR = 179). The highest SMR from all causes was associated with the shortest period of employment (less than two months) and it decreased significantly with longer duration. Such mortality excesses had not been recorded among the 1168 workers of the same industry employed one year or more, previously studied in similar fashion. Interviews among a random sample of 52 workers employed for less than two months seem to indicate that the prevalence of smoking, exposure to asbestos, and occupational accidents in other hazardous industries were higher for these workers than for the reference population. Furthermore, unmarried men were overrepresented among the study cohort. These findings support previous observations indicating that short term workers share atypical features related to high mortality from various causes.
with the shortest period of employment (less than two months) and it decreased significantly with longer duration. Such mortality excesses had not been recorded among the 1168 workers of the same industry employed one year or more, previously studied in similar fashion. Interviews among a random sample of 52 workers employed for less than two months seem to indicate that the prevalence of smoking, exposure to asbestos, and occupational accidents in other hazardous industries were higher for these workers than for the reference population. Furthermore, unmarried men were overrepresented among the study cohort. These findings support previous observations indicating that short term workers share atypical features related to high mortality from various causes. It is suggested that mortality in this subgroup should be analysed separately in occupational studies.
We have previously described the mortality and the incidence of cancer among a cohort of 1168 workers of the Geneva perfumery industry first employed for at least one year in the period 1900-64 and followed up to 1980.' Overall mortality and overall incidence of cancer were similar to those of the Geneva male population and the cause specific analysis among the whole cohort showed that only mortality from tuberculosis was significantly raised.
In the present paper we analyse the mortality pattern of the workers employed for less than one year in the same industry.
Population and methods
The design of the present study was similar to that of the preceding study on workers with longer employment1 except that the cut off date was the end of 1983 instead of 1980. All workers employed for less than one year in the three factories of the Geneva perfumery industry since their establishment at the turn of the century until 31 December 1964 were included in the base population. Clerks, workers born before Accepted 13 October 1986 1880, and frontaliers (foreign workers commuting everyday into Swiss territory from neighbouring regions of France) were excluded as in the previous study (table 1) . The 37 probationers were also excluded because their short term employment was assumed to have been planned before entry.
Data on the workers were extracted from the personnel registers which Swiss factory employers have had a legal duty to maintain since the end of the last Because no register was missing and because many workers with a few days or only one day of employment were recorded, we believe that the study population was fairly complete, although we have no other source to check the personnel lists. The workers were first identified and followed up in the records of the Population Office of Geneva. Eighteen Swiss and 13 foreign workers could not be identified, probably because most were never registered with that office or possibly because some old records were missing, and they were excluded. The remaining 537 workers were traced from entry to 31 December 1983 (245 alive) or to their death (251) or to the date at which their trace was lost (41 or 8%).
Inquiries about the 180 Swiss workers who left Geneva were made at their "commune of origin." According to a law first implemented in 1875 the communes have a duty to maintain a register on each family with data on birth, marriage, and death of all their "native citizens," and this is coordinated through a system enabling communication between all communes of the country. This system also includes Swiss citizens who emigrate provided that they register with a Swiss consulate, which, however, is not always the case. For this reason the 18 Swiss workers known to have emigrated were followed up through Swiss consulates and family members remaining in Switzerland. It was ascertained that six of these men were alive and six dead (three deaths had not been notified to the commune of origin). No information could be obtained on the remaining six who were considered lost to follow up.
Of 45 foreign workers who left Geneva only ten could be traced (five deaths) through the population office of other Swiss cities or through family members and 35 were lost to follow up. For the 79 Swiss and the three foreign workers traced alive and who were aged 64 and over at 31 December 1983, vital Expected deaths and expected cases of cancer were calculated by the man-years method2 using regional mortality and cancer incidence data, as described in detail elsewhere.1 3 The usual statistical analysis based on the Poisson distribution was used to test the one sided significance of any excess of observed deaths or cases of cancer.
STUDY SAMPLE
A random sample was drawn from the subgroup of short term workers who stayed less than two months. It was actually postulated that these men, who had the highest excess mortality, were the most representative for investigating atypical features related to short term employment. The 208 workers were stratified by year of birth and by nationality (Swiss and foreign) and a systematic sample of 52 men (I in 4) was drawn. One man known to be alive had emigrated and 11 who had died had no relative who could be contacted. For these 12 the preceding man on the list was sampled; the procedure had to be repeated on similar grounds for five of the cases also.
A total of 69 workers was finally sampled (25 alive, 40 dead, four lost to follow up) and information was collected on 52. The non-response rate of 25% (17 of 69) was not unexpected considering the difficulties of tracing relatives of dead workers for a third of whom death had occured more than three decades ago.
Telephone interviews were made by one of us (EG) with the worker himself (22 men) or with the next of kin (30 men). Details of lifelong smoking habits were collected and the successive occupations were listed with the available data on type of work and hazardous exposure.
Smoking habits of the male population of the region were available from three studies of random samples, two drawn in the French speaking part of Switzerland in 19754 and 19805 and one drawn in the Geneva area in 1977-82.6 Smoking data from the three studies were combined and standardised to the age distribution of the sample of short term workers using three periods of birth (1880-99, 1900-19, 1920-39 Contrary to the study sample, however, the three random samples from the general population were assembled cross sectionally and did not include men who died prematurely. Smokers were probably overrepresented among the latter. This "survivor bias"8 cannot be overlooked but its effect might be limited considering the smoking habits of the 22 short term workers who were personally interviewed (9 1% never smokers, 36-4% ex-smokers, 4-5% cigar or pipe smokers, and 50-0% cigarette smokers), which are also significantly higher than those of the population (p < 005).
To evaluate the confounding effect of the smoking habits among the short term workers on their lung cancer mortality, the procedure described by Axelson9 was applied to the data of table 4 using relative risks obtained in the United States veterans study"0 (1-0 for never smokers, 4-0 for ex-smokers, 1-9 for pipe or cigar smokers, and 11-3 for cigarette smokers). Under such assumptions the SMR from lung cancer among the study cohort would be 158 due to smoking alone.
An attempt was also made to assess the occupational exposure to lung carcinogens from the lifelong occupational histories of the sample of 52 short term workers and of a comparison group of 78 men (see Methods). Results indicate that 28-8% of the short term workers and 14-1% of the men from the comparison group were likely to have been exposed to asbestos for more than five years-for example, in boiler making, carpentry, electrical installation, gas work, or automobile repair. The proportions of men possibly exposed to asbestos were respectively 13 5% and 7-7%, and of men unlikely to have had exposure, 57-7% and 78-2%.
Exposure to other occupational lung carcinogens, mainly polycyclic hydrocarbons, nickel, chromium, and arsenic compounds was less frequent and more difficult to assess, and was therefore disregarded.
Taking into account the combined effect of asbestos and tobacco smoke in causing lung cancer" the likely higher prevalence of asbestos exposure among the study cohort than the reference population might account for a limited part of the excess risk for lung cancer among the short term workers.
VIOLENT DEATH Excess mortality from accident and suicide related to alcohol abuse has been reported in many studies-for example, Thorarinsson'2 and Nashold and Naor"3 and this factor might be related to the significant increase in mortality from violent death among the study cohort. There is no excess mortality from hepatic cirrhosis (O = 4, E = 6-5), only one death from alcoholism (ICD-8: 303), and none from alcoholic psychosis (291) or alcohol poisoning (860). On the other hand, one of the four above mentioned diagnoses appears as an associated cause of death on 10 of a total of 212 available death certificates (4-7%).
These results are to be compared with those obtained for four other cohorts that we have studied in Geneva and which were constituted by the perfumery workers who stayed one year or longer,l by 703 male hairdressers,3 by 1917 painters, and by 1948 electricians (last two studies not yet published). The observed v expected deaths from hepatic cirrhosis were respectively 14/11.3, 11/10.1, 14/8-8, and 4/5.9. The proportions of the death certificates which mention, as associated cause of death, cirrhosis or any form of alcoholism (ICD-8: 291, 303, 860) were respectively 5-4% (n = 17), 3-0% (n = 9), 5-6% (n = 14), and 3-8% (n = 5). Thus the limited evidence obtained from the mortality data does not support the hypothesis of higher alcohol abuse among the short term workers.
Further scrutiny of the death certificates indicates that four of the 19 accidental deaths in the study cohort were of occupational origin compared with only two of 24 among the perfumery workers employed for more than one year, although two additional deaths were due to chronic benzene poisoning. 1 Analysis of the 52 occupational histories of the short term workers shows that 11 (21 %) spent most of their active life in the construction industry, road maintenance, and forestry, which are among the occupations with the highest mortality rates from accidents in Switzerland. Thus some part of the excess deaths from accidents among the short term workers might be related to higher than average exposure to occupational accidents in other hazardous industries.
Previous studies of mortality by social class and by marital status'4'16 have shown a steep mortality gradient for violent death from the more skilled to the 600 less skilled oxupations. A sharp mortality diffetial betwee married and u ar men has also been shown. Tables 5 and 6 By contrast it is difficult to suggest what factor might be accountabl for the excess mortality from accidts and suicide, which was particuly pre-Unusual mortality pattern among short term workers in the perfwmery imstry in Gena dominant among the workers who stayed less than two months. As we have seen, the prevalence of alcoholism is unlikely to be increased among the study cohort and only a small part of the mortality excess for violent death might be attributed to the association of short term employment with unskilled occupation and with unmarried status.
From our results and from those of about half the quoted studies there is evidence of an odd mortality pattern among very short term workers. These findings have important implications for studies of occupational cohorts and suggest that this subgroup should be studied separately and excluded from any analysis of the relation between the duration of exposure to an occupational hazard and the subsequent mortality or disease incidence.
